Summary &mdash; Water relations were analysed in adult oaks (Quercus petraea and Q robur) during a period of water shortage in a simplified lysimeter. Sap flux densities and stomatal conductance were reduced by = 70% at maximal drought intensity. Predawn leaf water potential then ranged from -1.7 to -2.0 MPa. The slightly lower transpiration observed in pedunculate oaks could be ascribed to their smaller crown development. Nevertheless, no significant difference in stomatal conductance could be observed between the two species. They also had the same percent loss of conductivity (= 80%) in petioles at maximal drought intensity when midday leaf water potential had dropped to = -3.0 MPa. Finally, good agreement was found between observed losses of hydraulic conductivity during in situ dehydration and the vulnerability curves obtained under laboratory conditions. The shifts in maximal conductivity observed in some droughted trees probably accentuated discrepancies between field and laboratory data. However, a correction procedure helped overcome these artifacts. Abbreviations: F d : sap flux density (dm 3 ·dm -2 ·h -1 ); g s : midday stomatal conductance to water vapor (cm·s -1 ); k i : initial hydraulic conductivity of petioles (kg·m·s -1 ·MPa -1 ); K max : maximal hydraulic conductivity of petioles after 2 flushes at high pressure (kg·m·s -1 ·MPa -1 ); &psi; wm : midday leaf water potential (MPa); &psi; wp : predawn leaf water potential (MPa). étaient alors compris entre -1,7 et -2,0 MPa. Une transpiration légèrement plus faible observée pour le chêne pédonculé a été interprétée comme résultant de différences dans le statut social des 2 espèces. Toutefois, aucune différence significative de conductance stomatique n'a pu être mise en évi-dence entre les 2 espèces, qui apparaissent toutes 2 comme assez tolérantes à la sécheresse. Au plus fort de la sécheresse, les 2 espèces ont montré des pourcentages d'embolie de l'ordre de 70 à 80% dans leurs pétioles, alors que le potentiel hydrique foliaire minimum atteignait -3,0 MPa.
INTRODUCTION
The distribution of species in the genus Quercus (oaks) depends partly on water availability. Large differences in drought tolerance are found among oak species. Among western European oak species, sessile oak (Quercus petraea) is known to be more tolerant to water shortage and to require less fertile soils than pedunculate oak (Quercus robur) (Becker et al, 1982) .
In the northern half of France, deep soils with high fertility and periods of waterlogging, due to the presence of a clay layer, are common (Pardé, 1942) . On these sites, sessile and pedunculate oaks can grow together. They are found in mixed stands comprised of small groups of each species rather than being intermixed. Becker (1986) showed differences in vigor and growth rates between species, with sessile having a clear advantage over pedunculate oak. This observation is also confirmed by forest managers. When both Q robur and Q petraea grow together in the same site, sessile oak is always taller, larger in diameter and healthier than pedunculate oak. Some forest management texts even suggest replacing the latter by the former whenever possible (Poskin, 1934) .
Furthermore, periods of oak decline and dieback occurred following the 1976 drought. The drought affected mainly pedunculate oaks (Becker and Lévy, 1982) . Apparently, this species appears to be more sensitive to dry periods. On the other hand, we concluded recently (Bréda et al, 1993 ) that sessile oak was rather droughttolerant, as are most North American oaks (Abrams, 1990 ).
An explanation for these frequently observed differences in the ecological requirements of both species may be related to water transport efficiency, and to possible involvement of cavitation and embolism in stress reactions. Cochard et al (1992) showed that Q robur was more prone to water-stress-induced embolism than Q petraea. However our measurements were made on branches rapidly dehydrated under laboratory conditions. These observations have to be confirmed with adult trees under natural conditions, and the importance of cavitation in drought reactions of trees in the stand has to be assessed (Cochard et al, 1992 (Granier, 1985 (Granier, , 1987 Bréda et al (1993 (Cochard et al, 1992) . Hydraulic conductivity was measured on 2-cm long samples using the technique described by Sperry et al (1988) and Cochard and Tyree (1990) . Acidified and de-aerated water was forced through the samples at a low pressure (7 kPa), the flow measured with a balance, and the initial conductivity (K i ) calculated from the flow/pressure ratio.
Two successive periods of overpressure flushing (0.1 MPa, over a 20-min period) allowed the embolized vessels to refill. The resulting conductivity (maximal conductivity) was calculated as previously described. The ratio between initial (K i ) and maximal conductivity (K max ) yields the loss of conductivity according to:
% loss of conductivity = 1 -(K i /K max ) RESULTS Time-course of leaf water potential Figure 1 shows the seasonal time-course of predawn and midday leaf water potentials (&psi; wp and &psi; wm ) for each treatment and species during the 2 study seasons. During the first part of 1991 (fig 1 a) (Cochard et al, 1992) . Despite a higher variability for in situ dehydration, we observed good agreement between both sets of results in sessile oak (fig 7a) . However, in the case of pedunculate oak (fig 7b) , the losses of conductivity measured on petioles in situ seemed to remain below the vulnerability curve between -2.5 and -3.0 MPa. But at the same time, during 1992 we observed a large decrease in the maximal hydraulic conductivity K max for pedunculate oak in the dry plot from d 233 (August 20) on: K max decreased from 6.6 x 10 -7 (± 5.3 x 10 -7 ) to 3.5 x 10 -7 (± 3.3 x 10 -7 ) kg·m·s -1 ·MPa -1 (in 1991, K max displayed a mean value of 6.1 x 10 -7 ± 2.9 x 10 -7 ). Such a decrease was not observed in sessile oak, where K max remained constant during the entire season (11 x 10 -7 ± 2.6 x 10 -7 kg·m·s -1 ·MPa -1 ). The technique used to restore maximal conductivity in the petioles did not fully resaturate the embolized vessels during late summer and led to a value of K max which was significantly lower than the pre-stress maximal conductivity. We recalculated the percentage of embolism using the average values of K max measured before the decrease began. As shown in figure 8, However, under laboratory conditions, a difference in vulnerability to cavitation was observed between the species; Q robur is more sensitive than Q petraea (Cochard et al, 1992 (1988, 1989, 1991 
